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LQYHVWRUV 7KH XQDSSURSULDWHG EHQHILWV UHIHUUHG WR DV 5	' VSLOORYHUV SURYLGH D VRXUFH RI QHZ
NQRZOHGJHDQGWKHUHE\SRWHQWLDOSURGXFWLYLW\JDLQVWRVSLOORYHUUHFHLYHUV7KHVHVSLOORYHUVPXVWEH
WDNHQLQWRDFFRXQWZKHQDVVHVVLQJWKHLPSDFWRI5	'RQVHFWRUDOSURGXFWLYLW\*ULOLFKHV























FRPPRQO\ HPSOR\HG WR REWDLQ SURGXFWLYLW\ PHDVXUHV 7KLV DSSURDFK LV EDVHG XSRQ VWURQJ
DVVXPSWLRQVPDLQO\FRPSHWLWLYHRXWSXWPDUNHWVDQGDEVHQFHRIVKRUWUXQIL[LWLHVWKDWYHU\RIWHQWHQG
QRWWREHUHSUHVHQWDWLYHRIWKHUHDOZRUOG,QWKHVHFDVHVWKHXVHRIWKHJURZWKDFFRXQWLQJ6RORZ
UHVLGXDO SURGXFHV ELDVHV WKDW FDQ DOWHU WKH UHODWLRQVKLS EHWZHHQ SURGXFWLYLW\ DQG LWV PDLQ
GHWHUPLQDQWVLQSDUWLFXODU5	'HIIRUWV$WHOODDQG4XLQWLHUL
7KHREMHFWLYHLQWKLVSDSHULVWZRIROG2QRQHKDQGLWLVVHHNWRVWXG\WKHORQJWHUPUHODWLRQVKLS
EHWZHHQ 5	' HIIRUWV DQG SURGXFWLYLW\ WDNHQ LQWR DFFRXQW WKH DERYH FULWLFLVPV $GGLWLRQDOO\ LW
DVVHVVHVHPSLULFDOO\WKHLPSRUWDQFHRIGRPHVWLFDQGIRUHLJQ5	'VSLOORYHUVIRUSURGXFWLYLW\LQ8.
PDQXIDFWXULQJLQGXVWULHV,WFRPELQHVDQDQDO\VLVDWDVHFWRUDOOHYHOZLWKWKHRULJLQDODSSURDFKIURP
&RH DQG +HOSPDQ  0RUH VSHFLILFDOO\ GDWD IRU HLJKW PDQXIDFWXULQJ LQGXVWULHVDUH XVHG WR
H[SODLQWKHORQJUXQLPSDFWRQIDFWRUSURGXFWLYLW\RI5	'DFWLYLWLHVE\WKHVHFWRULWVHOIE\RWKHU8.
PDQXIDFWXULQJ VHFWRUV DQG E\ IRUHLJQ VHFWRUV 7KLV DOORZV RQH WR DQVZHU WKH TXHVWLRQ ZKHWKHU



















DGMXVWPHQWV DQG FRQYHUJHQFH VSHHGV WR YDU\ DFURVV LQGXVWULHV DQG LPSRVHV FURVVLQGXVWU\
KRPRJHQHLW\UHVWULFWLRQVRQWKHORQJUXQFRHIILFLHQWV7KHUHDUHLQGHHGJRRGUHDVRQVWREHOLHYHLQ





6HFWLRQ  GHVFULEHV WKH HPSLULFDO PRGHO UHODWLQJ SURGXFWLYLW\ WR WKH LQQRYDWLRQ DQG VSLOORYHUV
YDULDEOHV 6HFWLRQ  JLYHV DQ RYHUYLHZ RI WKH GDWD DQG FKDUDFWHULVWLFV RI WKH VHFWRUV XQGHU









































































































5HVXOWV DUH PL[HG GHSHQGLQJ RQ WKH ZHLJKWV FRQVLGHUHG WR REWDLQ WKHLQWHULQGXVWU\ DQG IRUHLJQ
NQRZOHGJH FDSLWDO VWRFNV ZLWK WKH EDODQFH LQ IDYRXU RI WKH UHFRJQLWLRQ RI WKHLU H[LVWHQFH
1HYHUWKHOHVVZKHQVLJQLILFDQWWKHHVWLPDWHVSUHVHQWHGLQ7DEOHVXJJHVWWKDWLQWHUQDWLRQDOVSLOORYHUV
FRQWULEXWH WR SURGXFWLYLW\ JURZWK VLJQLILFDQWO\ OHVV WKDQ GRPHVWLF LQWHULQGXVWU\ VSLOORYHUV



















































WRFRQVWUXFWWKH ZHLJKWV 7KLVSUR[LPLW\ FDQEH EDVHGRQWKHLQWHULQGXVWU\IORZVRIJRRGVDQG
















7KH PRGHO XVHG IRU WKH DQDO\VLV RI WKH UROH RI SURGXFWLYHNQRZOHGJHLVEXLOWRQWKHWUDGLWLRQDO
SURGXFWLRQIXQFWLRQDSSURDFK *ULOLFKHVZKHUHDPHDVXUHRILQQRYDWLYHHIIRUWLVLQFOXGHGDV
RQH RI WKH SURGXFWLRQ IDFWRUV 8QOLNH PRVW RI WKH HPSLULFDO HYLGHQFH RQ WKH FRQWULEXWLRQ RI
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 ,WVKRXOGEHQRWHGWKDWEHVLGHVWKH³SULPDO´DSSURDFKDQRWKHUZD\WRVWXG\WKHFRQWULEXWLRQRI5	'KDV
IROORZHGLQ WKHOLWHUDWXUH7KLVUHIHUVWRWKH³GXDO´DSSURDFKZKLFKXVXDOO\ UHVWVRQDUHSUHVHQWDWLRQRI
WHFKQRORJ\ E\ D FRVW IXQFWLRQ DQG IURP ZKLFK D V\VWHP RI IDFWRU GHPDQGHTXDWLRQV LV WKHQ HVWLPDWHG




7R PRGHO WKLV SRWHQWLDO RXWSXW FDQ EH ZULWWHQ XVLQJ D FRQYHQWLRQDO &REE 'RXJODV SURGXFWLRQ
IXQFWLRQ EHLQJ WKH UHVXOW RI D FRPELQDWLRQ RI WZR VHSDUDEOH IXQFWLRQV WKH WHFKQLFDO SURJUHVV
IXQFWLRQ$LWDQGDWUDGLWLRQDOLQSXWIXQFWLRQ)LWZKLFKGHSHQGVRQSULPDU\LQSXWVODERXU/LDQG
SK\VLFDOFDSLWDOVWRFN.LWDVZHOODVRQLQWHUPHGLDWHLQSXWV0LW
   
4/ 4. 40
LW LW LW LW LW LW LW LW LW <$ ) / . 0 $ / .0








LW LW LW LW LW 8* = ( (=
HH    
6XEVWLWXWLQJH[SUHVVLRQDQGLQWRDQGUHDUUDQJLQJJLYHV
       
4/ 4. 40 4/ 4. 40
LW LW LW LW LW LW LW LW LW LW LW LW LW LW LW LW LW LW <$ ) / . 0 * = ( $ / ( . = 0 $ /.08





















 OQ OQ OQ OQ OQ
4/ 40
LLW L LW L LW L LW W \$ O P 8 HH ]    
$GGLWLRQDOO\WKH7)3SDUDPHWHUOQ$LWLVPRGHOOHGE\DFRPELQDWLRQRIDVHFWRUVSHFLILFLQWHUFHSW
DOORZLQJ GLVHPERGLHG SURGXFWLYLW\ WR YDU\ DFURVV VHFWRUV D WLPH WUHQG EHLQJ « WKH UDWH RI
GLVHPERGLHGWHFKQLFDOFKDQJHDQGFXPXODWLYHSURGXFWLYHNQRZOHGJH5LW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$OWKRXJKHTXDWLRQLVXVXDOO\FRQVLGHUHGVXLWDEOHIRUHVWLPDWLRQVRPHSUREOHPVDULVHIURPWKH
DSSOLFDWLRQRIVWDQGDUGUHJUHVVLRQWHFKQLTXHV7KHVHGLIILFXOWLHVRFFXUZKHQXQLWURRWVDUHSUHVHQWLQ







 7KH DOWHUQDWLYH DSSURDFK IROORZHG E\ PRVW RI WKH HPSLULFDO HYLGHQFH ZRXOG EH WR XVH 7)3 DV WKH
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GHIODWHG ZKHQ PHDVXULQJ WKH 5	' FDSLWDO 6RPH DXWKRUV KDYH SDLG DWWHQWLRQ WR WKLV LVVXH E\
 ,QGXVWULHVSHUIRUP5	'WRGHVLJQQHZ RUEHWWHUSURGXFWVZKLFK ZLOOSURYLGHPRUH YDOXHSHUXQLWRI
UHVRXUFHVXVHGRUQHZSURFHVVZKLFKZLOOUHGXFHWKHUHVRXUFHUHTXLUHPHQWVRIH[LVWLQJSURGXFWV*ULOLFKHV
DQG /LFKWHPEHUJ  7R WKH H[WHQW WKDW 7)3 PHDVXUHV DUH DSSURSULDWH LQGLFDWRUV RI WHFKQRORJLFDO
SURJUHVV5	'DFWLYLWLHVPD\FRQWULEXWHWRH[SDQGLQJRUVKLIWLQJWKHSURGXFWLRQSRVVLELOLW\IURQWLHULQ5	'
FRQGXFWLQJLQGXVWULHV$WWKHVDPHWLPHVRPHLQGXVWULHVWKDWPLJKWEHOHVV5	'LQWHQVLYHFDQREWDLQODUJH
SURGXFWLYLW\EHQHILWVVLPSO\ E\ DFTXLULQJTXDOLW\ LPSURYHGLQSXWVRUFDSLWDOJRRGVLQWRWKHLUSURGXFWLRQ
SURFHVVLHHPERGLHG5	'
 &ULWLFLVPVWRWKHZLGHXVHRI5	'VSHQGLQJDUHSUHVHQWLQWKHOLWHUDWXUH3DYLWWDQG3DWHO DUJXHWKDW
H[SHQGLWXUHV RQ 5	' PD\ EH DQ LQDGHTXDWH PHDVXUH RI ERWK WKH LQSXWV LQWR DQG WKH RXWSXWV LQWR WKH
LQQRYDWLYH SURFHVV5	' H[SHQGLWXUH LV DQ LQSXW PHDVXUH PXFK RI ZKLFK ZLOOQRW UHVXOWLQLQQRYDWLYH
RXWSXW 6WHUODFFKLQQL  SRLQWV RXW WKDW 5	' H[SHQGLWXUH GR QRW UHSUHVHQW VDWLVIDFWRU\ LQGLFDWRU RI
WHFKQRORJLFDO FKDQJH DV WKH\ DFFRXQW SULPDULO\ IRU SDWWHUQV RI SURGXFWLRQ RU SHUIRUPDQFH UDWKHU WKDQ
SDWWHUQVRIXVHRUGLIIXVLRQRIWHFKQRORJLFDOLQQRYDWLRQDPRQJLQGXVWULHV
 4XRWLQJ0DLUHVVHDQG+DOOS³&RQFHSWXDOO\WKHYDOXHDGGHGODERUDQGFDSLWDOPHDVXUHV






























  ¦ ML 
 %HUQVWHLQ KDVFRQVWUXFWHGIRU&DQDGDD'LYLVLDSULFHLQGH[WKDWLQFRUSRUDWHVWKHSULFHVRIGLIIHUHQW
FRPSRQHQWV RI 5	'ZKLOH &DPHURQ KDYHFRQVLGHUHGGLYLVLDSULFHLQGLFHV IRU WKH8.EXVLQHVV
HQWHUSULVH5	'
 7KHVHRXWSXWPXOWLSOLHUV0LOOHUDQG%ODLUS DUHOHVVWKDQRUHTXDOWRWUDGLWLRQDO/HRQWLHI
PXOWLSOLHUV GHILQHGE\ ILQDO GHPDQG:KLOHWKHXVHRI WKH/HRQWLHI PXOWLSOLHUV FDQQRW DYRLGWKHGRXEOH
FRXQWLQJRIWKH5	'HPERGLPHQWRILQGXVWU\L E\WKHH[WHQGRILQFUHDVHLQLQGXVWU\L¶VRXWSXWGXULQJWKH




+HUH5'M LVWKH5	'FDSLWDOVWRFNRILQGXVWU\M DQG¹LM LVWKHMLHOHPHQWRIWKHRXWSXWWRRXWSXW
/HRQWLHILQYHUVH
F,QWHUQDWLRQDO5	'6SLOORYHUV
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JURVV RXWSXW E\ LQGXVWU\ DYHUDJHG RYHU WKH SHULRG  7KHVH LQGXVWU\VSHFLILF ILJXUHV
UHJDUGLQJ JURVV 5	' LQWHQVLW\ UHIOHFW WR D ODUJH H[WHQW WKH GHJUHH RI WHFKQRORJLFDO RSSRUWXQLW\
DVVRFLDWHGZLWKHDFKVHFWRU2QDYHUDJHWKH8.PDQXIDFWXULQJVHFWRUVGHYRWHGRIJURVVRXWSXW





























)RRG%HYHUDJHV	7REDFFR )%7    
7H[WLOH	/HDWKHU 7/    
:RRGDQG:RRG3URGXFWV ::3    
3DSHUDQG3DSHU3URGXFWV 333    
&KHPLFDOVPDQPDGHILEUHVUXEEHU	SODVWLF
SURGXFWV
&+    
2WKHU1RQ0HWDOOLF0LQHUDO3URGXFWV 100    
0DQXIDFWXUHRI%DVLF0HWDOV	)DEULFDWHG
0HWDO3URGXFWV
%)0    
0DFKLQHU\2SWLFDO(TXLSPHQW	7UDQVSRUW
(TXLSPHQW
027    




























RWKHUZLVH WKHUH H[LVWV WKH ULVN RI HVWLPDWLQJ D VSXULRXV UHJUHVVLRQ 7KHUHIRUH WKH ILUVW VWHS LQ
 7KHDQDO\VLVRIXQLWURRWVDQGFRLQWHJUDWLRQLQSDQHOGDWDKDVEHHQIUXLWIXODUHDRIVWXG\LQUHFHQW\HDUV





VDPSOH VL]H ,Q WKH DEVHQFH RI D FRLQWHJUDWLRQ UHODWLRQVKLS WKH VSHFLILFDWLRQ LV VSXULRXV $ VSXULRXV
UHJUHVVLRQ KDV WKH IROORZLQJ FKDUDFWHULVWLFV D HVWLPDWHV DUH QRW FRQVLVWHQW DQG FRQYHUJH WR UDQGRP
YDULDEOHVQRW FRQVWDQWEW DQG) VWDWLVWLFV GRQRWKDYHVWDQGDUGGLVWULEXWLRQVRWKHXVXDOVWDWLVWLFDO


















3HGURQL  DQG 3HGURQL  DUH XVHG WR WHVW ZKHWKHU ORQJ UXQ UHODWLRQVKLS H[LVWV LQ WKH
HVWLPDWHGSDQHOHTXDWLRQV7KHILUVWWZRSDQHOFRLQWHJUDWLRQWHVWVDVVXPHWKDWWKHFRLQWHJUDWLQJYHFWRU
VORSH FRHIILFLHQWV LV WKH VDPH DFURVV LQGXVWULHV ZKHUHDV 3HGURQL·V  WHVW DOORZV IRU
KHWHURJHQHRXVVORSHFRHIILFLHQWV7KHQXOOK\SRWKHVLVIRUWKHSDQHOFRLQWHJUDWLRQWHVWVRI.DR
DQG3HGURQL LVWKDWWKHHVWLPDWHGHTXDWLRQVDUHQRWFRLQWHJUDWHG









































KRPRJHQHLW\ DFURVV WKH LQGXVWULHV ZLWK UHVSHFW WR YDULDQFHV VKRUW RU ORQJUXQ UHJUHVVLRQ VORSH
FRHIILFLHQWVDQGLQWHUFHSWV,QWKLVVHFWLRQZHFRQVLGHUIRXUVSHFLILFDWLRQVDFFRUGLQJWRWKHGLPHQVLRQV





7KH PRVW UHVWULFWLYH SURFHGXUH LV WKH G\QDPLF IL[HGHIIHFW ')( ,QVWUXPHQWDO YDULDEOHV HJ
$UHOODQRDQG%RQG$UHOODQRDQG%RYHU DUHJHQHUDOO\DSSOLHGWRRYHUFRPHWKHXVXDO
VPDOOVDPSOH GRZQZDUGODJJHGGHSHQGHQWYDULDEOHELDVVHH1LFNHOO+RZHYHU3HVDUDQDQG
6PLWK VKRZWKDWXQOLNHLQVWDWLFPRGHOV SRROHGG\QDPLF KHWHURJHQHRXVPRGHOVJHQHUDWH
HVWLPDWHV WKDW DUH LQFRQVLVWHQW HYHQ LQ ODUJH VDPSOHV 7KH ')( VSHFLILFDWLRQ JHQHUDOO\ LPSRVHV
KRPRJHQHLW\RIDOOVORSHFRHIILFLHQWVDOORZLQJRQO\WKHLQWHUFHSWVWRYDU\DFURVVLQGXVWULHV,QRWKHU
ZRUGV ')( LPSRVHV 1N   UHVWULFWLRQV RQ WKH XQUHVWULFWHGPRGHO LQ HTXDWLRQ  LH N
ORQJUXQ FRHIILFLHQWV N VKRUWUXQ FRHIILFLHQWV SOXV WKH FRQYHUJHQFH FRHIILFLHQW DQG WKH FRPPRQ










VPDOOJURXSVDPSOHV DVLVWKH FDVH KHUHZKHUH DQ\LQGXVWU\RXWOLHUFRXOGVHYHUHO\LQIOXHQFHWKH
DYHUDJHVRIWKHLQGXVWU\FRHIILFLHQWV
 ,QVWUXPHQWDOYDULDEOHHVWLPDWRUVVXJJHVWHGE\$UHOODQRDQG%RQGDUHSDUWLFXODUO\VXLWHGIRUGHDOLQJ
ZLWKG\QDPLFSDQHOGDWDZKHQ1 LVODUJHDQG7 UHODWLYHO\VPDOO$VVKRZQE\1LFNHOO WKHGRZQZDUG
ODJJHGGHSHQGHQWYDULDEOHELDVGHSHQGVRQ7 DQGLWLVOHVVRIDFRQFHUQZKHQ7 LVODUJHDQGRIWKHVDPH
RUGHU RI PDJQLWXGH RI 1 ,Q WKLV ODWWHU FDVH KHWHURJHQHLW\ RI LQGLYLGXDOV LQGXVWULHV LV D PRUH VHULRXV
SUREOHPDQGLPSRVLQJKRPRJHQHLW\RIDOOVKRUWDQGORQJUXQSDUDPHWHUVULVNOHDGLQJWRLQFRQVLVWHQWUHVXOWV
VHH/HHHW DO
7KH LQWHUPHGLDWH FKRLFHV EHWZHHQ LPSRVLQJ KRPRJHQHLW\ RQ DOO VORSH FRHIILFLHQWV ')( DQG














VWHDG\ VWDWH SDWK WKH ORQJUXQ KRPRJHQHLW\ K\SRWKHVLV SHUPLWV WKH GLUHFW LGHQWLILFDWLRQ RI WKH
SDUDPHWHUVRIIDFWRUVDIIHFWLQJVWHDG\VWDWHSDWKRIRXWSXWSHU FDSLWDO¢LIL  TLVHHEHORZ,QRWKHU
ZRUGVZLWKWKH30*SURFHGXUHWKHIROORZLQJUHVWULFWHGYHUVLRQRIHTXDWLRQ LVHVWLPDWHGRQ
SRROHGFURVVLQGXVWU\WLPHVHULHVGDWD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VLJQ DQG VLJQLILFDQFH H[FHSW IRU WKH LPSDFW RI RZQ GRPHVWLF 5	' HIIRUWV 1HYHUWKHOHVV WKH
GLVWULEXWLRQRIWKHHVWLPDWRUVRIWKHFRLQWHJUDWLQJYHFWRUSURYLGHGE\VXFKVWDWLFUHJUHVVLRQLVJHQHUDOO\
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LQIOXHQFHVRI WKH 5	' HIIRUWVXSRQSURGXFWLYLW\'HYLDWLRQVIURPWKHORQJUXQUHODWLRQVKLSDUH
SRVVLEOHLQWKHVKRUWUXQ7KHUHDUHYDULRXVUHDVRQVIRUVXFKGHYLDWLRQVLQFOXGLQJDGMXVWPHQWFRVWV




$V GLVFXVVHG DERYH UHVXOWV DUH DOVR OLNHO\ WR YDU\ VLJQLILFDQWO\ ZLWK UHVSHFW WR WKH HVWLPDWLRQ
PHWKRG LH IURPWKHOHDVWUHVWULFWLYHEXWSRWHQWLDOO\QRWHIILFLHQW0*WRWKH30*685 DQGWRWKH
PRVWUHVWULFWLYH')(ZKLFKRQO\DOORZVLQWHUFHSWVWRYDU\DFURVVFRXQWULHV7DEOH UHSRUWVUHVXOWV
XVLQJWKHVHIRXUDSSURDFKHVWRVSHFLILFDWLRQVZLWKDQGZLWKRXWDFRXQWU\VSHFLILFOLQHDUWLPHWUHQG




















































































































































































































































































No. of industries           8
No. of obs.                  216 



























































UXQ FRHIILFLHQWV $ VHQVLWLYLW\ DQDO\VLV ZDV WKXV SHUIRUPHG RQ WKH SUHIHUUHG VSHFLILFDWLRQ
FRUUHVSRQGLQJWR30*HVWLPDWHVZLWKVSHFLILFWLPHWUHQGVUHSRUWHGLQ7DEOHLQRUGHUWRDVVHVWKH
UREXVWQHVVRIWKHUHVXOWVWRYDULDWLRQVRILQGXVWU\FRYHUDJHE\HOLPLQDWLQJRQHLQGXVWU\DWDWLPHDQG












&RHIILFLHQW   












FKDQJHV LQ FXUUHQW RXWSXW DQG SURGXFWLYLW\ ,Q WKH VKRUW UXQ LW VHHPV SODXVLEOH WR DVVXPH WKDW
LQYHVWPHQWVLQ5	'GRQRWOHDGQHFHVVDULO\WRVXFFHVVIXOLQQRYDWLRQVDQGWKDWLQGXVWULHVPD\ILQDQFH
ODUJHSDUWVRIWKHLU5	'H[SHQGLWXUHVE\VHWWLQJKLJKHUSULFHV7KLVLVSDUWLFXODUO\WUXHIRULQGXVWULHV




















































































YDOLG WKH GDWD PXVW DOVR VDWLVI\ WHVWV IRU WKH H[LVWHQFH RI ORQJUXQ UHODWLRQVKLSV 7KH WHVW IRU
FRLQWHJUDWLRQXVLQJ.DR·VDQG3HGURQL
VUHVLGXDOEDVHGSDQHOXQLWURRWWHVWVVKRZVHYLGHQFHIRUWKH
H[LVWHQFH RI FRLQWHJUDWLQJ UHODWLRQVKLSV LQ WKH SDQHO PHPEHUV $QRWKHU DGYDQWDJH RI WKH (&0
IUDPHZRUNLQWKHSDQHOGDWDVHWWLQJLVWKDWLWFDQEHHVWLPDWHGE\XVLQJWKH30*HVWLPDWRUZKLFK
DOORZVVKRUWWHUPDGMXVWPHQWVDQGFRQYHUJHQFHVSHHGVWRYDU\DFURVVLQGXVWULHVDQGLPSRVHVFURVV













GRPHVWLF WHFKQRORJLFDO HIIRUWV DQG RYHU HVWLPDWLQJ WKH SRWHQWLDO FRQWULEXWLRQ RI LQWHUQDWLRQDO
VSLOORYHUV




























PDQXIDFWXULQJ VHFWRU DQG WKH SULFH LQGH[ RI PDWHULDOV DQG IXHO SXUFKDVHG E\ WKH FRUUHVSRQGLQJ
LQGXVWU\7KHUHVSHFWLYHZHLJKWVDUHDQGZKLFKZHUHDVVXPHGWREHFRQVWDQWRYHUWKH
SHULRG
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RIFDSLWDOH[SHQGLWXUHRQ5	'RYHUWRWDOH[SHQGLWXUH
RQ5	'
       
RIPDWHULDOV	HTXLSPHQWH[SHQGLWXUHRQ5	'
RYHUWRWDOH[SHQGLWXUHRQ5	'







SHULRG PLQXV WKH GHSUHFLDWHG FDSLWDO DQG SOXV WKH LQYHVWPHQW RI WKH SUHYLRXVSHULRG 7KXV WKH
HTXDWLRQGHILQLQJ5	'FDSLWDOVWRFNLVWKHIROORZLQJ







5'   %JG $
,QWHULQGXVWU\5	'VWRFN 3DUWLFXODUO\IROORZLQJ6FKHUHUDQG&DPHURQDWHFKQRORJ\
IORZV PDWUL[ EDVHG XSRQ WKH  8. LQSXWRXWSXW WDEOH RI LQWHUPHGLDWH JRRGV WKH ¶/HRQWLHI
LQYHUVH·LVFRQVWUXFWHGWRZHLJKWWKHUHDO%(5'H[SHQGLWXUHVRIWKHRWKHULQGXVWULHV6D\WKDWZH
KDYHDPDWUL[: RIWKHSURSRUWLRQRILQWHUPHGLDWHJRRGVSURGXFHGE\LQGXVWULHVM  DQG





)%7 7/ :3 333 &+ 100 %0 027
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7/    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333       
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   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9DULDEOH 2EV 0HDQ 6WG'HY 0LQ 0D[
5DWLRRXWSXWWRFDSLWDO OQ\N     
5DWLRODERXUWRFDSLWDO OQON     
5DWLR,QWHUPHGLDWHVWRFDSLWDO OQPN     
&DSDFLW\8WLOLVDWLRQ OQFX     
'LUHFW5	' OQUG     
,QWUDLQGXVWU\5	' OQLUG     
)RUHLJQ5	' OQIUG     
/DERXU6KDUH 6O     









































7HVW 3URE 7HVW 3URE 7HVW 3URE
.DR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3HGURQL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

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3&      
1RWH $OO WHVWV DUH OHIWKDQG VLGH LH ODUJH QHJDWLYH YDOXHV DUH XVHG WR UHMHFW WKH QXOO RI QR
FRLQWHJUDWLRQ
 7KH ') WHVWV DUH DQDORJRXV WR WKHSDUDPHWULF'LFNH\ )XOOHUWHVWIRUQRQVWDWLRQDU\WLPHVHULHV







3DQHOU UVWDW  
3DQHOU UU UVWDW  
3DQHO$')VWDW  
*URXSU UVWDW  
*URXSU UU UVWDW  
*URXS$')VWDW  
1RWH 7KHFRLQWHJUDWLRQWHVWVUHMHFWWKHQXOOK\SRWKHVLVRIQRFRLQWHJUDWLRQDERYHWKH
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&RHII &RHIIVWG' &RHIIVWG'






































































*XHOOHF ' DQG % YDQ 3RWWHOVEHUJKH GH OD 3RWWHULH  5	' DQG 3URGXFWLYLW\ *URZWK 3DQHO 'DWD
$QDQO\VLVRI2(&'&RXQWULHV2(&'(FRQRPLF6WXGLHV























































































7HUOHFN\M 1  (IIHFWV RI 5	' RQ WKH 3URGXFWLYLW\ *URZWK RI ,QGXVWULHV $Q ([SORUDWRU\ 6WXG\
:DVKLQJWRQ'&1DWLRQDO3ODQQLQJ$VVRFLDWLRQ
:DNHOLQ.3URGXFWLYLW\*URZWKDQG5	'([SHQGLWXUHLQ8.0DQXIDFWXULQJ)LUPV 5HVHDUFK3ROLF\
